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APPENDIX 7 
EMPLOYMENT AND NEW TECHNOLOGY IN 


THE MACHINERY AND EQUIPMENT INDUSTRY 


This Appendix contains a report prepared for the Ontario Task Force 
on Employment and New Technology. The topic was approved in advance 
by the Task Force. At the conclusion of the study, the Task Force 
had the opportunity to review the report but its release does not 
necessarily imply endorsement of the results by the Task Force or its 
individual members. 


© Her Majesty the Queen in Right of Ontario, 1985 
ISBN: 0-7729-0477-4 


Additional copies of this and other Ontario Government publications 
are available from: 


The Ontario Government Bookstore, 880 Bay Street, Toronto for 
personal shopping. Out-of-town customers write to Publications 
Services Section, 5th Floor, 880 Bay Street, Toronto, M/7A 1N8. 
Telephone (416) 965-6015. Toll free long distance 1-800-268-7540, 
in area code 807 dial O-Zenith 67200. Mastercard and Visa accepted. 
Cheques and money orders payable to the Treasurer of Ontario. 
Prepayment required. 


FOREWORD 


The Ontario Task Force on Employment and New Technology, a joint 
labour-management group, was established in May 1984 "to consider and 
report on the manpower and employment implications of new 
technologies as the same may be introduced and applied in Ontario 
during the next decade and the extent and nature thereof." 


To inform its discussions, the Task Force established a research 
agenda designed to gather information on employment and technological 
change from a wide variety of sources. The research agenda contained 
projects which gathered information of a historical nature, and 
projects with a future orientation which were designed to gather 
information describing likely occupational and employment 
implications associated with technological change in the 1985-1995 
period. 


The Appendices to the Final Report of the Ontario Task Force on 
Employment and New Technology contain reports of these research 
projects. A complete list of these Appendices may be found at the 
rear of this document. 


Among the Appendices are reports of a series of studies to assess the 
extent and nature of the employment implications of new technology in 
selected industries in Ontario. Appendix 3 describes the process by 
which the industries were selected, and contains the studies' terms 
of reference which called for particular attention to selected new 
technologies and occupational groups. Appendices 4-18 contain 
reports of these industry studies, which were conducted by Currie, 
Coopers & Lybrand, management consultants. 


This particular appendix contains a report of the study on the 


Machinery and Equipment Industry. 


Dr. Richard L. E. Brown, P.Eng. 
Research Director 
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EMPLOYMENT AND NEW TECHNOLOGY IN THE 


MACHINERY AND EQUIPMENT INDUSTRY 


PART I - INTRODUCTION AND METHODOLOGY 
1.0 INTRODUCTION 


This report is one of a series of industry reports which summarize 
the findings of a major research projectl undertaken for the Ontario 
Task Force on Employment and New Technology. Each report includes a 
historical analysis and an outlook to 1995 for the industry, and a 
review of the anticipated impacts of new technology on employment. 


1.1 Structure of This Report 


This report presents the study findings for Ontario's 
Miscellaneous Machinery and Equipment Industry (SIC 315)2. The 
report includes four parts. 


6 The first part (Chapter 1.0) is the Introduction which 
includes a description of the approach and methodology. 


8 The second part (Chapter 2.0) is a Historical Analysis for 
the industry from 1971 to 1984 which provides background and 
a perspective on the industry's historical development. 


8 The third part (Chapters 3.0 to 7.0) discusses the results 
of the survey of firms in the industry and incorporates the 
interview findings with industry experts. These chapters 
cover: 


- a review of recent and anticipated technology 
adoptions, 


t Manpower and Employment Implications of New Technologies in 
Selected Manufacturing Industries in Ontario to 1995. The terms of 
reference of this assignment can be found in Appendix 3 to the Task 
Force's final report. 

2 1970, Standard Industrial Classification (SIC), Statistics Canada. 


- the outlook for the industry to 1995, including 
expected output and employment levels, 


- effects on employment of new technology such as 
anticipated occupational shifts and changes in required 
skills, 


- a review of the labour relations environment as it 
relates to new technology, and 


~ observations on planning efforts for technological 
change in the industry. 


& Part four of the report includes various appendices that 
support the text of individual chapters. 


1.2 Study Approach 


The study approach selected incorporates the following research 
techniques: 


@ analysis of published statistics and reports on the 
industry, augmented by the working knowledge of industry 
specialists within Currie, Coopers & Lybrand, 


ef in-depth interviews with management and labour experts in 
the industry, conducted at various stages in the project, 


using structured interview guides, and 


@ an industry survey. 


The reasons for the choice of these techniques are explained 
below. 


1.2.1 Historical Analysis 


The purpose of the historical analysis was to provide an 
informed perspective on the industry from which to view 
future trends. The historical analysis covers: the 
economic environment, competitive factors, output and 
employment patterns, productivity, technology adoption and 
the industrial relations environment. In order to permit 
cross industry analysis, consistent indicators and data 
sources were used. 


1.2.2 Expert Interviews 


At various stages in the project, a series of in-depth 
interviews were conducted with industry leaders, industry 
associations and union representatives. These experts 
have a broad understanding of the industry in terms of 
both its historical development and its future outlook. 
Their input assisted in the preparation of the historical 
analysis and in the survey design, and facilitated a 
clearer interpretation of the survey results. 


1.2.3 Sample Survey of Firms 
The following describes the key features of the survey. 
Ontario firms in the Miscellaneous Machinery and Equipment 


Industry were identified using the 1982 Census of 
Manufacturers.1 All firms with twenty (20) or more 


I Manufacturing Industries of Canada: National and Provincial 
Aréas, I98Z, Statistics Canada, Catalogue No. 31-203. 


employees were included in the sample frame. Employment 
in these firms is estimated to include 99 percent of the 
36,904 employees (1982) in the Miscellaneous Machinery and 
Equipment Industry in Ontario. 


There were 262 firms in the industry in 1982 with 20 or 
more employees. This group of firms, with twenty or more 
employees, was the base for selecting a sample of firms 
for the survey. Table 1 shows the number of firms! in the 
sample frame, by size. 


A representative random sample of firms, stratified by 

employment size categories (see Appendix A), was chosen 
from the sample frame. The senior executive officer of 
each firm was identified and a structured questionnaire 
was sent to this individual. 


A search was carried out of the Ontario Ministry of Labour 
Collective Agreements Library to identify unions in the 
sample firms. Union head offices were contacted to 
identify the appropriate union leader in each of the 
unionized firms in the sample. The same questionnaire was 
sent to union representatives. A copy of the survey 
questionnaire is attached as Appendix B together with an 
outline of the number of responses by question. 


Tl The number of firms should not be confused with the number of 
establishments (717 in 1982). Establishments are production 
centres. Therefore, a firm may have more than one establishment. 


Consultants provided ongoing assistance to respondents, 
both on the telephone and in person, to complete the 
questionnaires. The questionnaire survey process 
generally ended with a personal interview. The number of 
firms and unions who participated in the sample survey are 
shown in Table 1, below. 


TABLE 1: MISCELLANEOUS MACHINERY AND 
EQUIPMENT MANUFACTURERS 


Number of Firms and Unions Responding 
By Firm Employment Size 


Firms in 
Firms by Sample 
Employment Size Firms Unions Frame (1) 
Small (20-99) 3 0 178 
Medium (100-499) 7 2 76 
Large (500+) 2 1 8 
Total Firms 2 3 262 


(1) SOURCE: Statistics Canada, CENSUS OF MANUFACTURERS, 1982. 


In most cases, several participants in each organization 
contributed to the completion of a questionnaire. In the 
Miscellaneous Machinery and Equipment Industry survey, an 
average of 1.1 participants contributed to a firm 
questionnaire and 1.0 participants to a union 
questionnaire. The companies’ principal participants had 
an average of 15 years' experience with their firms and 22 
years in the industry. The unions’ principal participants 
had an average of 20 years experience both with their 
firms and in the industry. 


The sample survey results have been weighted up to the 
number of firms in the sample frame. That is, the survey 
results reported herein refer to the weighted survey 
results and are, therefore, representative of firms with 
twenty or more employees in the Miscellaneous Machinery 
and Equipment Industry (SIC 315) in Ontario. Reliability 
of the sample is estimated at 99 percent with a 5 percent 
allowable error. See Appendix C for an explanation of the 
sample reliability calculation method. 


Readers should be cautioned about the nature and 
reliability of the sample survey results. The 
questionnaire included a set of questions asking 
respondents about the future (i.e., five and ten years 
ahead) from a particular point in time. The results are, 
therefore, a representative sample of views about, and 
expectations for, the future and should not be viewed as 
what will necessarily take place. The survey provides a 
useful perspective from which to better understand how the 
industry perceives the future of new technology adoption 
and its anticipated impacts on employment. 


The next chapter of the report discusses the historical analysis and 
subsequent chapters review the results of the sample survey and 
expert consultation which discuss the anticipated trends for the 
period 1985 to 1995. 


PART II - HISTORICAL TRENDS 1971-1984 


2.0 INTRODUCTION 


This section of the report provides an historical analysis of trends 
in the Machinery and Equipment Industry-for the period 1971 to 1981 
and 1982 to 1984. The machinery and equipment industries in Ontario 
include 717 establishments that shipped products worth $3.1 billion 
in 1982 and employed 36,904 people. Ontario accounted for 61 percent 
of Canadian shipments (in 1981) and 53 percent of establishments. 
About 50 percent of production is exported, mainly to the United 
States. 


2.1 The Structure of the Industry 


The machinery and equipment industries produce a very wide 
product range, shown in Table D.1 in Appendix D. One third of 
these products are sold to the resource industries - forestry, 
pulp and paper, oil and gas, and mining. Another third of these 
products are sold to manufacturing and processing industries as 
the basic equipment used in the production process or to perform 
ancillary tasks such as packaging and materials handling. The 
remainder includes a wide array of equipment used throughout the 
economy. In every case, these machinery products are an 
essential input to the production process. This means that the 
industry is an important conduit transmitting new technologies 
into primary and secondary industries in Canada. 


The machinery and equipment industries in SIC 315 are defined in 
such a way that they exclude electrical equipment, farm machinery 
and transportation equipment. However, establishments primarily 
engaged in manufacturing industrial tractors for handling 
materials in industrial plants, depots and docks are included 
here. Included also are establishments primarily engaged in 
manufacturing woodworking machinery and in manufacturing machine 
tools which are power-driven machines employing a cutting tool 
for work on metal. Establishments primarily engaged in 


manufacturing bits, drills and other cutting tools for machines 
or for power-driven hand tools are not part of SIC 315 but are 
included elsewhere. 


The industry includes a large number of firms - but most product 
lines are dominated by relatively few firms (six to ten). The 
larger firms are predominantly foreign owned, while the small 
firms, which include numerous family owned machine shops, are 
Canadian owned. Many of the small firms have managed to carve 
out a market niche, and those that have adopted new technologies 
such as computer-numerically controlled machine tools (CNC's) 
have shown remarkable growth in recent years despite the hard 
times in the industry. 


These small firms and even the large Canadian owned firms are 
highly dependent on technology purchased from abroad either 
through licensing arrangements or by buying an advanced type of 
machine which gives them high levels of precision and quality in 
their own products. 


Large machinery producers tend to sell a diverse product line, 
rather than concentrate on supplying one industry such as mining 
or one type of machinery. Most of the large firms are foreign 
owned. They have been set up in Canada for three reasons: 


e to satisfy local content requirements. 
8 to reduce transportation costs. 


@ to provide local repair, rebuild and replacement services, a 
highly profitable aspect of the business. 


Foreign owned firms rely heavily on the original designs and the 
Ongoing research and development of the parent company. In some 
cases, the Canadian plant is limited to a true branch plant role, 
acting as an assembly operation, while all the sophisticated 


manufacturing activity is undertaken by the parent. Such firms 
have no in-house R&D capability and no mandate to sell in export 
markets.! However, the majority of foreign owned firms have some 
autonomy in terms of product development and export capability 
and many of them have a world mandate for a particular product. 


Table D.2 provides a listing of selected machinery makers in 
Ontario. 


2.2 The Market Environment 


Markets for machinery and equipment are international and highly 
competitive. Japan and West Germany dominate high technology 
machine tool production. They took over from the United States 
in the 1970's because it was slow to adopt new technologies and 
pursue overseas markets. However, this is an industry where 
individual firms in other countries, such as TVW Paper Machine 
Group Ag of Finland, manage to maintain a strong position in 
specific markets because they offer a particular design and 
maintain a reputation for good quality. In recent years, there 
has been a surge of new entrants to the market from countries 
such as Spain, Portugal, Brazil, Taiwan and India. Their primary 
motivation at the time of start up was to displace imports into 
their domestic market, but they have also begun to show up at 
international trade fairs in order to promote exports. 


The key determinants of success in the international market are 
design (which incorporates technology), quality and price. 


6 Design development in new machinery and equipment is now 
dominated by the application of computers to mechanical 


[One study showed that 45 percent of Canadian subsidiaries 
producing mining equipment are free to export, while 55 percent 
are restricted in some manner. Of these, 15 percent are not 
permitted to export at all and 25 percent only with Canadian 
export financing. See Canadian Department of Industry, Trade and 


Commerce and Regional Economic Expansion, A Profile of the Mining 
Machinery and Equipment Industry in Canada, March, » Pel. 
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devices. The most advanced flexible manufacturing systems 
incorporate a series of modules where a robot will perform 
complex and highly precise tasks. The robot can change tools, 
set up and complete the task automatically. The job of the 
Operator is to do the programming and apply the software. The 
computer is pervasive in metalworking, in process controls (such 
as pulp and paper), in materials handling and in all sorts of 
special industrial equipment. To be competitive, Canadian firms 
must, in the first place, adopt these new uses of technology in 
their own production process, but, secondly, they must also 
offer their customers a range of products that incorporate 
leading edge ideas so that the customer can compete effectively. 
While all the developments in this industry are described as 
evolutionary, the pace of evolution has sped up to the point 
where third and fourth generation models are just a few years 
away from the original model. 


8 Quality of the final product is essential in the machinery 
industries because the company buying machinery does not want to 
face excessive breakdowns and repair costs. When breakdowns 
occur, a manufacturer must provide prompt repair services. This 
gives a special advantage to big firms with a reputation for 
reliability and the capacity to perform repairs. 


g Price has become more important than ever in recent years 
because the world-wide recession has created excess capacity. 
Large firms are, therefore, prepared to cut prices in order to 
increase the flow of work through their under-utilized plants. 


The state of the technology in a plant can have an impact on both 
price and quality because the most advanced equipment can achieve 
speeds and degrees of precision which have never been achieved by 
earlier combinations of manpower and tools. 


She 


One key constraint in international competition is the 
proliferation of barriers to trade. The United States Buy 
America Act, for example, creates a barrier to imports. And 
countries compete through the type of export financing they offer 
firms bidding on export orders. William L. Mallory, President 
and Chief Executive Officer of Ingersoll-Rand Canada Inc. has 
praised Canada's export assistance as "superior to that of any 
other industrialized nation" and "important to manufacturing 
industries because of the limited market for most products".2 


The Canadian market for machinery is not large enough to justify 
a full range of manufacturing facilities. Firms are forced to 
specialize in a certain area and to supplement their domestic 
sales through exports. As a result, exports have accounted for 
about 46 percent of total shipments in 1983. At the same time, 
there are many types of machinery and equipment that are not 
supplied by Canadian firms. Imports accounted for 66 percent of 
domestic consumption of machinery and equipment in 1983.3 


The degree of specialization has been rising over the past 15 
years, with both exports and imports growing rapidly. There are 
many firms who imitate trends in design; their relative success 
in the marketplace is determined to a considerable extent by the 
speed with which they do the imitation. There are a few firms, 
however, who are at the leading edge. Firms who make packaging 
machinery for consumer products industries have developed a new 
generation of high-speed equipment that has been in great demand 
in the current business expansion. They exported 90 percent of 
their production to the United States in 1983. 


Ontario machinery makers are ahead of their counterparts in the 
rest of Canada in the adoption of new technologies. The 1984 
census of the use of advanced technologies in Canada published by 


2 The Canadian Business Review, "Getting the Machinery Industry on 
> Winter, reper 
3 Machinery and Equipment Manufacturers Association of Canada, based 
on Statistics Canada data. 
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Canadian Machinery and Metalworking in March, 1984 showed that 73 
percent of Canadian establishments have NC machine tools in place 
and only 8 percent have CAD/CAM installations. Ontario firms are 
over represented in these figures. For example, Ontario accounts 


for 53 percent of all establishments and 63 percent of those with 
NC machine tools. (Table 2.3). 


2.3 Industry Trends 


Tables D.4 to D.7 present the key industry indicators for the 
years 1971 to 1984. These tables are presented in Appendix D, 
Historical Tables. 


2.3.1 Aggregate Output 


EXHIBIT 1 


MISCELLANEOUS MACHINERY AND EQUIPMENT MANUFACTURERS = ONTARIO 
Manufacturing Shipments - Constant 1974 Dollars 
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x 1971. Intervening years 1972 to 1974 not available. For 
explanation, refer to Table D.6. 


‘In 1971, manufacturing shipments of the miscellaneous Machinery 
and Equipment Industry in Ontario were $957.3 million. By 1981, 
manufacturing shipments had increased to $3.6 billion in current 
dollars. In 1982, manufacturing shipments declined to $3.1 
billion. (Tables D.4 to D.7). 
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In constant 1971 dollars, manufacturing shipments increased from 
$957.3 million to $1.4 billion over the 1971 to 1981 period. 
Real shipments therefore, experienced an average annual rate of 
growth of 3.9 percent over the period. Average annual growth in 
shipment activity was more subdued in the early 1970's than in 
the latter half of the decade. From 1971 to 1976, volume 
shipments averaged an annual growth rate of 0.8 percent. By 
contrast, in the period from 1976 to 1981, real shipments 
climbed rapidly, averaging an annual growth rate of 7.2 percent 
in Ontario. 


The reasons for this pick-up in shipment activity in the latter 
half of the decade included the following developments: 


® The primary reason was a surge in the number of large scale 
energy projects, particularly the so-called mega projects 
such as the Syncrude tar sands project in Western Canada, 
the Beaufort Sea project in the Canadian Arctic, and the 
James Bay hydro electric project in Quebec. This sharp 
increase in energy investment in the mid to late 1970's was 
spurred by the OPEC oi] embargo and the oil price increases 
of 1973 and 1974 and 1978 and 1979. Stronger oi] prices and 
the threat of world oi] shortages provided the incentive for 
investors to explore and develop higher risk ventures, in 
particular, the Arctic frontier. At the same time, the 
Canadian government was encouraging a new thrust to become 
energy self-sufficient. 


The Canadian Petroleum Association Statistical Handbook 
shows that the average number of metres drilled in Western 
Canada from 1970 to 1975 was 4 million per year. In the 
period from 1975 through 1983, activity had almost doubled 
to average 7.6 million metres drilled per year. These 
statistics do not include the frontier activity in the 
Canadian Arctic which came on stream in the late 1970's and 
which caused a further increase in exploration activity 
levels. 


aise. 


The Royal Bank Review also indicates that energy driven 
investment in plant and equipment as a percent of GNP more 
than doubled from 3 percent of GNP in 1975 to 7 percent in 
1982. At the same time, non-energy driven investment fell 
from 12 percent of GNP in 1975 to 6 percent in 1982. Thus, 
even while total investment as a percent of GNP declined, 
energy investment was increasing its share of the investment 
dollar in the late 1970's and early 1980's. 


Ontario's Machinery and Equipment Industry was a key 
supplier of the energy exploration and development projects. 
These projects had significant machinery and equipment 
requirements. Exploration of the Arctic required that 
entire islands of machinery and equipment be constructed an 
assembled. Much of this equipment was supplied by well 
established Ontario manufacturers because the Western 
provinces did not have the diversity of manufacturers nor 
the capability to satisfy local projects’ needs. As well, 
the Ontario Machinery and Equipment Industry was 
strategically well located in terms of the nuclear reactor 
and hydro electric projects coming on stream at this time. 
Although such projects as the hydro electric development at 
James Bay and the construction of the Bruce A nuclear 
reactor required vast amounts of electrical equipment which 
are not included in SIC 315, these projects also required 
construction machinery, boilers, heat exchangers and 
turbines which are included in SIC 315. 


Another key reason for the increase in machinery and 
equipment shipment activity in the late 1970's was an 
increase in the proportion of machinery and equipment 
investment while structures oriented investment by Canadian 
corporations remained relatively flat. Business investment 
in machinery and equipment increased from 6.6 percent of 
Gross National Expenditure (GNE) in 1971 to 8.1 percent in 
1975, as measured in constant dollars. Then, business 
investment in machinery and equipment as a percent of GNE 
remained in the 7.5 to 8.5 percent range from 1976 through 
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1980 before peaking at 8.8 percent in 1981. Meanwhile, 
structures oriented investment, or construction activity, 
remained relatively flat through the 1970's in the 11.3 to 
11.9 percent of GNE range. 


The reasons for this increase in-machinery and equipment 
investment included an increasing interest on the part of 
manufacturers to use existing capacity more efficiently and 
improve profitability at a time of soaring labour costs by 
investing in productivity improvements and efficiency gains. 
At the same time, the pulp and paper industry in Eastern 
Canada embarked on a modernization and upgrading program 
that was supported by federal and provincial government 
funding. Meanwhile, the introduction of new mining 
machinery and equipment encouraged mining companies to 
invest in more efficient methods and processes to remain 
internationally competitive. Most important of all, 
however, was the increased number of large scale energy 
projects which required vast amounts of machinery and 
equipment investment, as opposed to structures-oriented 
investment in plant and buildings. As a result, machinery 
and equipment began to attract an increasing proportion of 
the total investment dollar by the early 1980's. 


In the years 1981 and 1982, manufacturing shipments of machinery 
and equipment manufacturers in constant 1971 dollars fell off 
dramatically. Constant 1971 dollar shipments declined from $29.8 
billion in 1980 to $28.5 billion in 1981 to $24.5 billion in 
1982. Two factors played an important role in this decline in 
activity: 


8 First was the slump in energy exploration and development 
activity following the announcement of the National Energy 
Program in October, 1980 and its legislation one year later. 
The National Energy Program forced the cancellation of many 
mega energy projects and delayed the introduction of others. 
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The effects of the legislation were not fully felt until 
1981 and 1982 because of the lags caused by slow recognition 
of the implications of the new legislation and the inability 
of exploration and development companies to withdraw their 
commitments immediately - most finished drilling during the 
1980-1981 season despite the announcement of the National 
Energy Program. 


Secondly, the 1981-1982 economic recession caused a severe 
decline in investment activity generally as Canadian 
corporations weathered the most difficult market conditions 
since the 1930's. Most companies were forced to reduce 
their debt loads in the face of soaring interest rates and 
reduced profitability. As a result, capital investment 
programs were postponed or cancelled entirely. 


The resource sector was particularly hard hit by the 
1981-1982 recession and the drastic decline in world 
commodity prices. Sales of machinery and equipment to the 
mining sector fell at this time, and were helped only by 
select ongoing projects such as the Northeast coal 
developments in British Columbia and gold exploration 
projects in the*Hemlo district of Ontario. Machinery and 
equipment sales to the forestry industry also fell off with 
the squeeze on forestry producers profit margins despite the 
fact that the federal-provincial government modernization 
programs in Eastern Canada continued through March, 1984. 


Likewise, the manufacturing sector cancelled investment 
projects in the face of low capacity utilization and the 
weak profit picture. Like many resource companies, 
manufacturers closed money-losing operations, thus freeing 
up machinery and equipment for use elsewhere. As a result, 
the market for used machinery and equipment became buoyant 
at the expense of the original equipment manufacturers. The 
market for service and repairs also flourished at this 

time. 
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2.3.2 Competitive Position 


Since 1971, the value of Ontario imports of miscellaneous 
machinery and equipment has exceeded the value of exports 
by at least a two-to-one ratio and, in five out of the 
last thirteen years, imports have exceeded exports by a 
three-to-one ratio. The normalized trade balance (exports 
minus imports divided by exports plus imports) has however 
been gradually trending upward, indicating that Ontario's 
negative trade balance as a per cent of total trade has 
been declining. 


Ontario's normalized trade balance reached a peak in 1982, 
albeit still at negative levels. In 1983, a 5.4 per cent 
decline in the value of exports combined with a 6.3 per 
cent increase in the value of imports caused a decline in 
Ontario's normalized trade balance from the peak 1982 
level. 


EXHIBIT 2 
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The performance of Ontario miscellaneous machinery and 

- equipment manufacturers can be compared to their 
counterparts in the United States based on value added per 
dollar of labour. A declining ratio indicates that labour 
has become an increasingly large portion of value added. 
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By implication, an increasing ratio indicates that capital 
has become an increasingly large portion of value added. 


Exhibit 3 below illustrates that value added per dollar of 
labour has been gradually trending upward in the 
miscellaneous machinery and equipment manufacturing 
industry in the United States. In Ontario, value added 
per dollar of labour has been significantly less than in 
the United States since 1971. As well, value added per 
dollar of labour has followed a much more volatile path in 
Ontario than in the United States. In particular, value 
added per dollar of labour fell off more sharply in 
Ontario than in the United States following the general 
economic slowdown of 1974-1975 and the economic recession 
of 1981-1982. These sharp declines in the ratio reflect 
the combination of two forces: 


) Firstly, the weak performance of the industry in 
Ontario during these periods of slow growth and, by 
implication, declines in constant dollar value 
added, and 


0) Secondly, a less than proportional decline in labour 
costs during these periods because of lags in 
recognizing and adjusting to the slow growth 
environment. 

EXHIBIT 3 
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Machinery and equipment manufacturers have been slow to 
react to the difficult economic circumstances of the 

mid 1980's. Heavy, custom engineered machinery and 
equipment manufacturers, having suffered the most from the 
slowdown in shipment activity, have been forced to close 
operations and lay off employees. Other manufacturers 
have seen some improvement in capacity utilization during 
1984 based on a recent pick-up in machinery and equipment 
investment in select areas of the economy; however, 
staggering government deficits have renewed fears of 
interest rate hikes and perpetuated an attitude of 
uncertainty that has limited the flexibility of machinery 
and equipment manufacturers to adapt to current market 
conditions. 


As well, although the Canadian Machinery and Equipment 
Industry has substantial import replacement potential, 
Canada still imports over 60 percent of its machinery and 
equipment requirements. Thus, the Canadian and Ontario 
industry has been slow to benefit from a turnaround in the 
machinery and equipment investment climate. The benefits 
of the recent turnaround have accrued at least in part to 
foreign manufacturers. 


Despite the weak performance of the Ontario manufacturers 
in terms of import replacement, local manufacturers have 
been able to sustain themselves based on service and 
repair expenditures. The proximity on Ontario based 
machinery and equipment manufacturers to the industrial 
heartland of Canada has allowed this industry to capture a 
large percentage of this ongoing business over the past 
several years. However, service and repair expenditures 
are not sufficient to cover the overheads of the larger 
Ontario based manufacturers. 
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2.3.3 Capital Investment 


Capital investment statistics are only available for 
Canada as a whole for SIC 315; however, in 1982, Ontario 
based manufacturers of miscellaneous machinery and 
equipment accounted for 60.3 percent of Canadian shipments 
of these products. 


From 1971 to 1981, total capital investment by 
miscellaneous machinery and equipment manufacturers 
increased from $36.1 million to $182.0 million in current 


dollars or from $36.1 million to $74.6 million in constant 
1971 dollars. These increases translate into an average 


annual growth in constant dollar total capital investment 
of 7.5 percent from 1971 to 1981 (see Tables 2.4 to 2.7). 


From 1982 to 1984, total capital investment of SIC 315 
declined from $186.2 million to an expected $96.0 million 
in current dollars or from $70.3 to $33.7 million in 
constant 1971 dollars. 


Looking at the period from 1971 to 1984 as a whole, 
capital spending in constant 1971 dollars by miscellaneous 
machinery and equipment manufacturers rose to a temporary 
high in 1975 before declining gradually through 1977. 
Spending then turned sharply upward again in the late 
1970's reaching a peak for the decade in 1980 and then 
fell off drastically during the early 1980's. 
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Capital investment on construction has traditionally been 
considerably lower than that on machinery and equipment 
for SIC 315. Capital investment on construction increased 
from $7.4 million to $58.9 million from 1971 to 1981 while 
the corresponding numbers for machinery and equipment were 
$28.7 million to $123.1 million. 


In constant 1971 dollars, capital spending on construction 
increased at an average annual rate of 12.4 percent from 
$7.4 million in 1971 to $23.8 million in 1981. Meanwhile, 
spending on machinery and equipment increased at an 
average annual rate of 5.9 percent from $28.7 million in 
1971 to $50.8 million in 1981. 


In the period from 1982 to 1984, capital spending on 
construction declined in constant dollar terms from $24.6 
million to $3.8 million. Capital spending on machinery 
and equipment also declined in constant dollar terms, from 
$45.7 million in 1982 to $29.9 million in 1982 to $29.9 
million in 1984. 
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The pattern of capital spending activity was consistent 
for both the construction and the machinery and equipment 
components of total capital spending except that 
construction spending reached a peak somewhat later (in 
1982, compared to a peak in 1980 for machinery and 
equipment spending) and the fall off in activity was more 
substantial for construction than for machinery and 
equipment. In 1984, capital investment by machinery and 
equipment manufacturers is expected to decline once again 
for both the construction and machinery and equipment 
components. 


The cyclical nature of capital spending in the 1970's and 
early 1980's can be explained by the performance of the 
industry through the decade. In particular, the boom in 
spending in the late 1970's is explained by the vast 
machinery and equipment requirements of the mega energy 
projects and the capacity expansion and modernization 
programs of manufacturers to meet these increased 
requirements. Likewise, in the early 1980's, the decline 
in capital spending activity was dictated by the low 
Capacity utilization rates and the high debt burdens of 
machinery and equipment manufacturers operating in a weak 
market environment. 


Employment 


The discussion of historical employment trends includes a 
analysis of aggregate trends and occupational changes. 
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Aggregate Trends 


In this report, two sources of employment data are 
used in order to provide the level of analysis 
required. Total employment trends are taken fron 
Statistics Canada, Manufacturing Industries of 
Canada: National and Provincial Areas, Cat. No. 
31-203. This data series is based on the Census of 
manufacturing industries conducted by Statistics 
Canada annually. This data series is used as it 
shows the year to year trend in total employment. In 
order to analyze the employment trends by occupation 
the Census of Canada has been used. However, this 
data is only available for the census years 1971 and 
1981. These two series differ because of differences 
in coverage and methodology and this should be 

noted. 
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Total employment in the Machinery and Equipment 
Industry increased steadily through the 1970's at an 
average annual rate of 2.2 percent between 1971 and 
1981. Employment fell off significantly in 1982 with 
a drop of 12.0 percent. In 1982, the Machinery and 
Equipment Industry employed 36,904 persons in Ontario 
compared to 33,738 in 1971. 
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Occupational Changes 
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Census data for the Machinery and Equipment Industry 
in Ontario indicates that total employment increased 
by an average annual rate of 3.5 percent from 1971 to 
1981. The broad occupational groups of Material 
Handling and Machining and their related occupations 
both grew more slowly than the industry rates, at 1.6 
and 3.1 percent per annum on average as shown in 
Table D.8. This indicates the growing use of process 
type technology in reducing labour inputs at the 
production and loading stages. In contrast, the 
Processing and Managerial, Administrative and Related 
occupational groups grew at a rate well above the 
industry average, at 6.6 and 9.2 percent annually 
from 1971 to 1981. 
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An analysis at the more detailed occupational level 
indicates that the fastest growing employment 
categories were in Managerial, Administrative and 
Related occupations. Management occupations in 
Natural Sciences, Engineering and Mathematics, 
financial management and personnel and industrial 
relations managers experienced average annual 
increases in numbers employed of over 20 percent from 
1971 to 1981. Nonetheless, the Managerial, 
Administrative and Related group as a whole accounts 
for only 9.8 percent of total employment so increases 
in terms of numbers of new jobs were small compared 
to other occupational categories. 


Growth in the Machining and Related occupational 
group (which employed 12,000 people in 1981) was 
close to the industry average, but there was a wide 
variation in growth among specific skills. Declines 
were experienced by the machine tool operators and 
the filing and grinding occupations. The fastest 
growing occupations in the Machinery group included 
sheet metal workers, machinists, inspectors for metal 
machinery and tool and die makers. 


The Other group, over 60 percent of which consisted 
of clerical workers in 1981, declined proportionately 
over the decade. 


The analysis by sex in Table D.9 shows the greatest 
increase in female employment as a percent of total 
employment occurred in the Managerial, Administrative 
and Related group, followed by Product Fabricating, 
Assembling and Repairing, with 500 and 335 additional 
positions created respectively over the 1971 to 1981 
period. 
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PART III - FUTURE TRENDS: THE SURVEY RESULTS 


Part III of the study presents the survey results which discuss the 
firms' surveyed opinions as to future trends in technological 


adoption and employment impacts. 
3.0 ADOPTION OF NEW TECHNOLOGY 


This chapter reviews the expected trends in the adoption of new 
technologies in the Miscellaneous Machinery and Equipment Industry 
and the factors driving the needs and affecting the rate of 
technology adoption. 


3.1 New Technologies and Rates of Adoption 


The Machinery and Equipment industry is deeply affected by new 
design, manufacturing and process technologies for two reasons. 
First, these technologies have a strong impact on the operations 
firms perform in producing their own output, and, second, the 
Machinery and Equipment Industry products embody the new 
technologies to be used in other industries. This industry is, 
therefore, a conduit whereby many Canadian firms achieve access 
to new technologies. 


Table 2 summarizes the percentage of firms who adopted new 
technologies before 1985 and their plans for using these 
technologies in the next five years and after 1990. 


In General 


@ Firms with over 100 employees have been more aggressive than 
small firms in implementing new technologies to date. In 
the case of manufacturing control and planning systems, 
medium-sized firms have been more aggressive than large 
firms. 


8 Small firms have relatively few plans to adopt new 
technologies in the next ten years. 
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% Large firms expect to complete their adoption of most 
of the new technologies listed, by 1990. 


3.1.1 Design Technologies 


& Only the large firms have adopted computer-aided 
design and CAD/CAM integration by 1985. 86 percent 
of medium-sized firms expect to adopt CAD 
technologies by 1990 and 40 percent expect to adopt 
CAD/CAM integration by 1990. 50 percent of small 
firms expect to adopt CAD and CAD/CAM after 1990. 


8 50 percent of small firms and 29 percent of 
medium-sized firms are already using computer aided 
engineering (CAE), and 43 percent of medium and all 
large firms expect to adopt CAE in the next five 
years. 


3.1.2 Manufacturing Planning and Control Technologies 


a 76 percent of firms have already adopted computerized 
financial systems and computerized order 
entry/inventory control. The remainder will 
introduce them in the next five years. 


® 38 percent of firms have adopted computer-aided 
process planning and 52 percent will do so between 
1985 and 1990. 33 percent of small firms will adopt 
this technology after 1990. 


6 Only 8 percent of firms now use manufacturing 
resource planning (MRP) (primarily large firms). 
Another 66 percent will adopt MRP in the next few 
years. 


® There is limited use in 1985 of automated shop floor 
data collection, computerized decision support 
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systems and computerized maintenance planning and 
control, but they will be widely used (41 to 57 
percent) by 1990 and most other firms will follow 
suit after 1990. 


3.1.3 Manufacturing Process Technologies 


@ 51 percent (including all large firms) now use 
numerically controlled machines; 37 percent will 
adopt them in the next five years, and 9 percent 
after 1990. 


a 32 percent (including all large firms) now use 
computer controlled machines (CNC); 44 percent will 
adopt them before 1990, and 20 percent after 1990. 


@ CAD directed CNC machines are used by only 1 percent 
of firms now, but will be adopted by 35 percent 
before 1990 and another 38 percent before 1995. 


® 24 percent of firms now use automatic 
casting/moulding and computerized process control 
systems and half or more of medium sized firms will 
adopt them in the next five years. 


& 25 percent of firms expect to introduce flexible 
manufacturing technologies before 1990; this 
includes 50 percent of medium sized firms and all 
large firms; but their use of flexible manufacturing 
and computer integrated manufacturing will be more 
limited (25 percent and 14 percent respectively) and 
more than half of medium sized firms will adopt these 
two technologies after 1990. 


Experts interviewed made the comment that Canadian 
machinery makers had been slow to adopt NC machines when 
they first appeared in the 1960's, but they are moving 
quickly to take advantage of CNC machines. 
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TABLE 3: MISCELLANEOUS MACHINERY AND 
EQUIPMENT MANUFACTURERS 
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Results of 
Question 4 


Most Important Factors Driving Need 
to Adopt New Technologies 


Small Medium Large Total 

Factor (20-99) (100-499) (500+) Firms 
COMPETITIVE First 0 14 0 8 
PRESSURES Second 100 14 50 49 
Third (1) 0 14 0) 8 

Weighted Importance 2.0 0.9 15 i 

STRATEGIC First 0 14 50 9 
Second 0) 14 0) 8 

Third 0 0 0 0 

Weighted Importance OF.0 OFM 15) 0.5 

CUSTOMER First 50 29 0 Ort 
DEMANDS FOR Second 0 14 0 8 
CHANGES Third 0 0 0 0 
Weighted Importance 125 pal 0.0 iS 

INCREASE First 0 0 50 1 
PROFITABILITY Second 0 0 0 0 
Third 0 14 0 8 

Weighted Importance 0.0 @) a 1.5 ORR 

INCREASE First 0 29 0 ally/ 
PRODUCTIVITY Second 0 14 50 9 
Third 0 0 50 1 

Weighted Importance 0.0 oll WS 0.7 

INCREASE First 0 0 ) 0 
MANAGEMENT Second 0 0 0 0 
INFORMATION Third 0 29 0 17 
Weighted Importance 0.0 0.3 0.0 Ome 

LOWER COSTS First 50 14 0 28 
Second 0) 43 0 25 

Third 0 0 0 0 

Weighted Importance 1.5 1.3 0.0 1.4 

INCREASE SKILLS/ First 0 0 0 0 
ORGANIZATIONAL Second 0 0 0 0 
CAPABILITY Third 50 14 0 28 
Weighted Importance ORS Ort 0.0 0.3 

ENTER NEW First 0 0 0 0 
MARKETS/ Second 0 0 fe) 0 
GROWTH Third 0 14 50 9 
Weighted Importance 0.0 OF 0.5 Ome 


(1) Weighted Importance = 


(First % x 3) + (Second % x 2) + (Third % x 1) 
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3.1.4 Materials Handling Technologies 


C) 42 percent of firms now use automatic bulk handlers 
and another 11 percent will adopt them before 1990. 


3.1.5 Telecommunications Technologies 


e 50 percent of firms now have FAX links between head 
office and plants. 33 percent of medium sized firms 
will adopt them before 1990 and 33 percent of small 
firms after 1990. 


@ 60 percent of medium sized firms and all large firms 
now have computer links between head office and 
plants. The remaining 40 percent of medium sized 
firms will adopt them before 1990. 


P) No firms surveyed have computer links to 
suppliers/customers but 27 percent expect to 
introduce them before 1990 and 56 percent after 
1990. 


3.2 Forces Driving the Need to Adopt New Technol ogy 


Four main forces are drawing these firms to adopt new 
technologies. Table 3 summarizes the responses to a series of 
Open-ended questions. The factors, which are ranked according to 
their weighted importance, are: 


Lower costs; 
Customer demands for changes; 
Competitive pressures; and 


Increase productivity. 


However, the ranking for small firms was quite different from 
large firms. Small firms emphasized competitive pressures, lower 
costs and customer demand, whereas large firms were influenced by 
the drive to increase profitability, increase productivity, make 


Results of 
Question 5 


Factor 


ABILITY TO 
FINANCE 


COST OF NEW 
TECHNOLOGY 


COMPETITIVE 
ENVIRONMENT 


POOR ECONOMIC 
CONDITIONS 


LACK OF SKILLS 
AND/OR KNOW-HOW 
TO IMPLEMENT 


LACK OF NEW 
TECHNOLOGY 
STANDARDIZATION 


UNWILLINGNESS 
TO CHANGE 
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TABLE 4: MISCELLANEOUS MACHINERY AND 


EQUIPMENT MANUFACTURERS 


Most Important Factors that Could Slow the Rate 
of New Technology Adoption 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


(1) Weighted Importance = 


(1) 
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Importance 


Importance 


Importance 


Importance 


Importance 


Importance 
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Large 
(500+) 


(First % x 3) + (second % x 2) + (First % x 1) 


Total 
Firms 
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strategic moves in the market place and enter new markets. In 
short, the small firms appeared to be reacting defensively to 
these new technologies, while the large firms were actively using 
them as vehicles for growth. 


3.3 Factors that Could Slow the Rate of Technol ogy Adoption 


The factors that tend to slow the rate at which machinery and 
equipment manufacturers adopt new technologies are summarized in 
Table 4. The most important factors for all reporting firms 


are: 

& Poor economic conditions; 

@ Ability to finance; 

@ Competitive environment; 

@ Cost of new technology; 

) Lack of new technology standardization; and 
a ) Lack of skills and/or know-how to implement. 


However, large and medium-sized firms mentioned poor economic 
conditions and cost of new technology as their two main concerns, 
while small firms mentioned ability to finance and competitive 
environment. There were no mentions of union or employee 
resistance, but large firms did mention a problem of 
unwillingness to change. 


To summarize, firms with over 100 employees in the Miscellaneous 
Machinery and Equipment Industry have been more aggressive than 
small firms in adopting new technologies to date and small firms 
have relatively limited plans to adopt new technologies in the 
next ten years. Manufacturing planning and control, process 

and telecommunications technologies are now fairly prevalent 
among medium sized and large firms. These will become more 
widely adopted in the next five years, as will design and 
materials handling technologies. The main reasons why medium and 
large firms adopt these technologies are to enhance 


Peel 


performance and to pursue growth while smal] firms are forced to 
adopt them as a result of pressure from the marketplace. Small 
firms also feel inhibited by their inability to finance new 
technologies, while medium and large firms are more concerned 
about poor economic conditions and the cost of new technologies. 


4.0 


name 


INDUSTRY OUTLOOK TO 1995 


This chapter describes the respondents’ view of the outlook for the 
industry in terms of aggregate output (i.e. manufacturing shipments 
in Ontario), investment plans, aggregate employment and changes in 
occupational structure to 1995. 


4.1 Output to 1995 


4.2 


Following a 4 percent average annual growth rate from 1971 to 
1981, the value of shipments (in constant dollars) declined by 

20 percent from 1981 to 1982 to reach $1.1 billion. The firms 
surveyed estimated a decline of 14.5 percent in 1983, followed by 
gains of 19 percent in 1984, and 6.5 percent in 1985. They then 
projected annual growth of 4.5 percent from 1985 to 1995 (see 
Table 5). Medium sized firms were less optimistic than the other 
two groups. ‘Both medium and large firms expect growth in the 
1990's to be somewhat weaker than in the late 1980's, whereas 
small firms expect growth to strengthen in the 1990's. Experts 
in the field expect growth to be somewhat slower than the survey 
results would indicate. They do not expect shipments to reach 
the peak of $1.4 billion set in 1980 until the early 1990's, 
while the growth rates projected by the survey imply that the 
1980 peak could be reached again by 1988. 


Investment Patterns 


Capital investment in the Ontario industry is estimated to be 
$516 million (in today's dollars) over the period 1990 to 1995, 
and to total $686 million over the period 1990 to 1995. This 
investment will be almost exclusively devoted to machinery and 
equipment and about 40 to 45 percent will be related to the 
implementation of new technologies. 


Results of 
Question 1 


Firms by 
Employment Size 


Small (20-99) 
Medium (100-499) 
Large (500+) 


Total Firms 


LY 


TABLE 5: MISCELLANEOUS MACHINERY AND SIC 315 
EQUIPMENT MANUFACTURERS 


Manufacturing Shipments in Ontario 


(1) 
Average Annual Compound Rate of Change 
(in Constant Dollars) 


Estimated Expected 
1982- 1983-1984 1985- 1990- 
1983 1984 1985 1990 1995 
-35.0 40.0 13.5 5.9 6.5 
See 5.0 =1.5 3.0 2.0 
-10.0 4.0 8.5 4.5 3.5 
-14.5 19.0 6.5 4.5 4.5 


(1) Rounded to closest 0.5 % 
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4.2.1 Justifying Financial Investments in New Technol ogy 


When considering investments in new technology, 92 percent 
of firms use the concept of pay back period in assessing 
such a decision (see Table 6). On average, these firms 
expect a pay back in less than four years. Only 9 percent 
of firms use return on investment (ROI) to evaluate 
investments but this includes the responses of all large 
firms. On average, these firms expect a 17 percent 
return. 


4.2.2 Source of New Capital Spending 


The Machinery and Equipment industry relies heavily on 
internal sources of funds to finance investment in new 
technologies, ranging from 75 percent for large firms to 
91 percent for medium sized firms (see Table 7). 


4.3 Employment to 1995 


This section reviews expected trends in employment patterns and 
the most important factors affecting aggregate employment. 


4.3.1 Factors Affecting Employment 


When asked to identify the most important factors 
affecting the firm's employment level in Ontario, 
respondents identified the following ranked according to 
their weighted importance (see Table 8). 


Overall economic growth; 
Ability to compete; 
Industry-wide growth; and 
Success in foreign markets. 


Success in foreign markets was particularly important for 
small and large firms.. 
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Sa ts oe ee TABLE 6: MISCELLANEOUS MACHINERY AND SIC 315 


Results of EQUIPMENT MANUFACTURERS 


Question 17e 


a eee ee ee Justifying Financial Investment in New Technology 


% of Firms 
Firms by Using 
Employment Size Pay-Back 
Small (20-99) 100 
Medium (100-499) 86 
Large (500+) 50 
Total Firms 92 


Answers not mutually exclusive. 


amiga ea iam at TABLE 7: MISCELLANEOUS MACHINERY AND 


Average 
Period 


(Years) 
4 


3 


Results of EQUIPMENT MANUFACTURERS 


Question 17f 


------------ Source of Funds for 
New Technology Spending 


Employment Size Internal Funds 
“ee Percent _ 
Small (20-99) 83 
Medium (100-499) 91 
Large (500+) 75 


Total Firms 87 


% of Firms 


Using Average 
ROI Rate 
ae (%) 
0 = 
14 15.0 
100 27.5 
9 Lig2 
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External Funds 


Percent 


aby f 


9 


25 


13 


Results of 
Question lla,b,c 


PROFITABILITY/ 
FINANCIAL 
STRENGTH 


INCREASE SALES/ 
INCREASE MARKET 
SHARE 


INTRODUCTION OF 
NEW TECHNOLOGY 


SUCCESS IN 
FOREIGN MARKETS 


AVAILABILITY OF 
NECESSARY SKILLS 


ABILITY TO 
COMPETE 


INDUSTRY-WIDE 
GROWTH 


OVERALL ECONOMIC 
GROWTH 


FOREIGN EXCHANGE 
RATE/CANADIAN 
COMPETITIVENESS 


PRODUCT 
DIVERSIFICATION 


ALL OTHERS 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


First 
Second 
Third 
Weighted 


(1) Weighted Importance = 


=2390- 


TABLE 8: MISCELLANEOUS MACHINERY AND 


Most Important Factors Affecting: 
Employment in Ontario 


The Firms' 


(1) 


Importance 


Importance 


Importance 


Importance 


Importance 


Importance 


Importance 


Importance 


Importance 


Importance 


Importance 


EQUIPMENT MANUFACTURERS 


SIC 315 


Small 


ooo°o 


ooo°o 


Medium 
(100-499) 


Large 
(500+) 


ooo°o aceoeo oooo°o (Soy (=) 


aooo 


(First %* x 3) + (Second % x 2) + (Third % x 1) 


Firms 


[an a i) 


aoajag 


=vanee 


Sets ap ay pn ae TABLE 9: MISCELLANEOUS MACHINERY AND SI¢ 315 
Results of EQUIPMENT MANUFACTURERS 

Question iid , ; ia a 

SSS SS SS SSae= Firms' Employment Trends in Ontario 


Total Employment and Average 
Annual Compound Rate of Change (1) 


Estimated Expected 
Rate ie 
Firms by 1981- —1984-—1985- ——=—1990- 

Employment Size 1984 1985 1990 1995 
Small (20-99) 1.0 13.0 5.5 4.5 
Medium (100-499) SEES, =P5 eno 2G 
Large (500+) 1.0 -8.5 -0.5 -3.0 
Total Firms -150 0.0 2.9 2.0 


(1) Rounded to closest 0.5%. 
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4.3.2 Employment Outlook 


From 1971 to 1981, employment in Machinery and Equipment 
Manufacturing grew at an average annual rate of 2.2 
percent. During 1982, employment dropped by 12 percent 

to 36,904. The survey findings shown in Table 9 suggest 
that employment increased in 1983 and 1984 but not quickly 
enough to recover the losses in 1982. Employment declined 
by 1 percent per year from 1981 to 1984. Respondents 
expect employment to be unchanged this year, for the 
industry as a whole. Small firms expect an increase of 

13 percent, but this will be offset by medium firms, which 
expect a decline of 2 percent, and large firms, which 
expect a decline of 8.5 percent. Looking ahead, the © 
reporting firms project an employment gain of 2.5 percent 
per year from 1985 to 1990 and gains of 2 percent per year 
from 1990 to 1995. Again, there is a wide disparity 
between small firms which expect strong employment 
increases (5.5 percent and 4.5 percent respectively in the 
two periods), medium firms (2.5 percent and 2 percent) and 
large firms which project employment declines (of 0.5 
percent and 3 percent). 


Experts in the industry do not expect employment to reach 
the 1981 level again even assuming reasonable market 
growth. They are therefore more in tune with the large 
firms' view of the future. They also point out that the 
employment levels of 1984 were influenced by extensive use 
of work sharing or short time working, so there is 
considerable excess capacity in the existing work force. 


Results of 
Question 12 


Occupations 


MANAGERIAL, ADMINISTRATIVE 


AND RELATED 


NATURAL SCIENCES, ENGINEERING 


AND MATHEMATICS 

Engineers 

Engineering Technicians 

and Technologists 

Systems Analysts and 
Computer Programmers 

All Other Science and 
Mathematics (not listed abo 


PROCESSING 


MACHINING 


Tool and Die Making 
Machinist and Machine 

Tool Setting-Up 
Machine-Tool Operators 
All Other Metal Shaping and 
Forming 

Welding and Flame Cutting 
Filing, Grinding, Buffing, 
Cleaning and Polishing 
All Other Machining 

(not listed above) 


FABRICATING, ASSEMBLING 


AND REPAIRING 

Foremen 

Machinery: Fabricating and 
Assembly 

Electrical Equipment 
Installing and Repair 
Industrial Machinery 
Mechanics and Repairmen 
All Other Fabricating, 
Assembling and Repairing 
(not listed above) 


MATERIALS HANDLING AND RELATED 


ALL OTHER OCCUPATIONS 


TOTAL 


+ increase —- decrease 


ey bie 


TABLE 10: MISCELLANEOUS MACHINERY AND SIC 315 
EQUIPMENT MANUFACTURERS 


Trends in Firms' Occupational Structure 


Percent of Total Employment by 
Selected Occupational Categories 


Estimated Expected 

1981 1984-1985 1990 1995 
12.9 14.5 Ui) 1 WS} 07 U3 i) 
4.8 5.6 Gra 7.6 beat | 
+ + + + 
o oO fe) ) 
+ + + + 
ve) (0) fe) fo) fe) 
Tol 5.9 5.5 4 4h 
27.0 26.9 29.5 32.8 33.8 
re) fe) fe) = 

Oo fe) 
+ + + + 
) ) fo) = 
Oo fa) fe) = 
oO oO = = 
25.8 26.6 26.2 24.5 23.8 
fC) oO oO = 
oO - + + 
re) fo) ) oO 
o o o + 
= + Oo + 
ae 4.0 3.4 ome 3.0 
18.2 16.6 14st 13.9 13.8 
100% 100% 100% 100% 100% 


o no change 


= 45s 


4.3.3 Trends in Part-Time Work 


Part-time employment is not a major factor in the 
Machinery and Equipment industry, accounting for only 1 
percent of employment in 1981 and 1984. However, large 
firms plan to increase their use of part time workers in 
1985 to about 7.5 percent of employment and to maintain 
that level over the next ten years. This will increase 
the average for all firms to about 2 percent over the 
period 1985 to 1995. 


4.4 Changes in Occupational Structure 


Table 10 shows trends in occupational structure (i.e., percent of 
total industry employment by occupation) in the Miscellaneous 
Machinery and Equipment Industry from 1981 to 1995. As explained 
earlier, respondents expect the number of jobs in the industry to 
increase, but the relative rates of growth of occupational groups 
will differ, with the results that the survey shows shifts in the 
proportion of the industry's work force as follows. 


@ A decline in the proportion of Managerial, Administrative 
and Related occupations from 1985 to 1990 and then a 
stabilization after 1990. 


8 A decline in Processing occupations from 1985 to 1990, 
followed by a slight increase. 


a A significant decline in Fabricating, Assembling and 
Repairing from 1985 to 1990 followed by a slight further 
decline from 1990 to 1995. 


e A decline in Materials Handling through the forecast period. 


8 A decline in All Other occupations. 
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Only two occupational groups are expected to increase in 
employment share: 


8 Natural Sciences, Engineering and Mathematics, and 
8 Machining occupations. 


In conclusion, firms in Miscellaneous Machinery and Equipment 
industries expect a 4.5 percent rate of increase in the volume of 
manufacturing output in the next 10 years, slightly faster than 
the average growth of the 1970's. Investment will be 
concentrated almost entirely in machinery and equipment and 
approximately 45 percent of that investment will be related to 
new technology. Employment is expected to rise by 2.5 percent 
per year from 1985 to 1990 and by 2 percent from 1990 to 1995, 
but there are wide disparities in the projection of employment 
with large firms expecting declines and small firms expecting 
substantial increases. The fastest growth in employment is 
expected to occur in Natural Sciences and Engineering and in 
Machining. In all other occupational groups respondents 
anticipate declines in over all employment share. 
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5.0 EMPLOYMENT EFFECTS OF NEW TECHNOLOGY 


This chapter reviews the survey results on the employment effects of 
new technology in terms of skills match and requirements and the 
impact on skill levels and job content. 


5.1 Effects on Occupations 


Table 11 summarizes firms' expectations of technology impact on 
occupational requirements. Many occupations will be in short 
supply within individual firms. The figures in brackets refer to 
the percent of firms expecting the shortage: 


Engineering technicians and technologists (63%); 

Systems analysts and computer programmers (57%); 
Engineers (43%) although 21 percent of firms expect an 
oversupply; 

Tool and die making (75%); 

Machinist and machine tool setting up (82%); 

Machine tool operators (74%); 

Industrial machinery mechanics and repairmen (80%); 
Electrical equipment installers and repairmen (47%); and 
Fabricating, assembling and repairing foremen (45%). 


The occupations where an oversupply may occur are: 


Processing (26%), although 20 percent of the firms expect a 
shortage; 

Filing, grinding, buffing, cleaning and polishing (43%), but 
20 percent expect a shortage; 

Welding and flame cutting (38%); 

Other metal shaping and forming (36%); and 

Materials Handling (18%). 


Results of 
Question 6 


PAGS 


TABLE 11: MISCELLANEOUS MACHINERY AND 
EQUIPMENT MANUFACTURERS 


Impact of Technology on Selected 
_Occupations in Firms 
1985-1995 


Occupations Oversupply Shortage 
MANAGERIAL, ADMINISTRATIVE 

AND RELATED 2 25 
NATURAL SCIENCES, ENGINEERING 

AND MATHEMATICS 
e Engineers 21 43 
e Engineering Technicians and 

Technologists 9 63 
e Systems Analysts and Computer 

Programmers 0 57 
PROCESSING 26 20 
MACHINING 
e Tool and Die Making 0 75 
e Machinist and Machine Tool 

Setting-Up 1 82 
@ Machine-Tool Operators 8 74 
e All Other Metal Shaping 

and Forming 36 0 
e Welding and Flame Cutting 38 18 
e Filing, Grinding, Buffing, 

Cleaning and Polishing 43 20 
FABRICATING, ASSEMBLING AND 

REPAIRING 
® Foremen 10 45 
@ Machinery: Fabricating 

and Assembling 11 28 
@ Electrical Equipment 

Installing and Repair 0 47 
e@ Industrial Machinery 

Mechanics and Repairmen 0 80 
MATERIALS HANDLING AND RELATED 18 0 
OTHER 0 18 
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73 


37 
28 


43 


54 


25 


i 
18 


64 
44 


37 


45 
61 
53 


20 


81 


82 
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5.2 Likely Steps to Deal with Skills Oversupply 


In dealing with a potential oversupply of skills in their 
organizations, the most commonly cited steps are shown in Table 
12 and summarized below: 


Second Third 
Most Most Most 
Response Common Common Common 
Attrition 3) 3 1 
Retraining 6 Z 0 
Lateral Transfer 1 3 2 
Layoffs 0 0 5 
Upgrading 0 2 0 
Downgrading 0 1 0 


The clear preference is to overcome oversupply by attrition or by 
reallocating staff. Layoffs are viewed more as a last resort 
solution. 


5.3 Likely Steps to Cope With Skills Shortages 


In coping with anticipated skill shortages, the most commonly 
cited responses are shown in Table 13 and summarized below. 


Second Third 
Most Most Most 
Response Common Common Common 
Recruiting 8 4 3 
Upgrading 4 6 2 
Retraining 3 a 3 
Contracting Out 0) 1 2 


The dominant response will be to recruit new staff. Upgrading and 
retraining rank second and third, and contracting out falls well 
behind the other options. Contracting out is mentioned mainly in 
connection with engineering and computer programming skills. 


Results of 
Question 7 


TABLE 12: MISCELLANEOUS MACHINERY AND 
EQUIPMENT MANUFACTURERS 


Steps Firms Will Likely Take to Deal With 
OVERSUPPLY of Skills 


1985-1995 
Most Second 
Commonly Most 
Cited Common 
Occupations © 2 cect Me em Me P00 ge ae 
MANAGERIAL, ADMINISTRATIVE 
AND RELATED Attrition Downgrade 
NATURAL SCIENCES, ENGINEERING 
AND MATHEMATICS 
e Engineers Attrition Upgrade 
e Engineering Technicians Lateral 
and Technologists Transfer Upgrade 
PROCESSING Attrition Retrain 
MACHINING 
@ Machinist and Machine Tool Attrition Retrain 
Setting-Up 
Lateral 
e Machine-Tool Operators Retrain Transfer 
e All Other Metal Shaping and 
Forming Retrain Attrition 
e Welding and Flame Cutting Retrain Lateral 
Transfer 
e Filing, Grinding, Buffing, 
Cleaning and Polishing Attrition Layoffs 
FABRICATING, ASSEMBLING AND 
REPAIRING 
Lateral 
@ Foremen Retrain Transfer 
@e Machinery: Fabricating and 
Assembly Retrain Attrition 
MATERIALS HANDLING AND RELATED Retrain Attrition 


(1) Only two steps mentioned. 
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Third 
Most 
Common 


Early 
Retirement 


Lateral 
Transfer 


Attrition 


Layoffs 


(1) 


(1) 


Layoffs 
Layoffs 


Lateral 
Transfer 


Upgrade 


Layoffs 


Layoffs 
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a TABLE 13: MISCELLANEOUS MACHINERY AND SIC 315 
Results of EQUIPMENT MANUFACTURERS 
Question 8 
SaaS Steps Firms Will Likely Take to Deal With 
SHORTAGE of Skills 
1985-1995 
Most Second Third 
Commonly Most Most 
Cited Common Common 
Occupations eee aR ee 
MANAGERIAL, ADMINISTRATIVE Recruit Upgrade (1) 
AND RELATED 
NATURAL SCIENCES, ENGINEERING 
AND MATHEMATICS 
e Engineers Recruit Upgrade Contract Out 
e Engineering Technicians 
and Technologists Recruit Upgrade Retrain 
e Systems Analysts and 
Computer Programmers Recruit Upgrade Contract Out 
PROCESSING Recruit Retrain (1) 
MACHINING 
e Tool and Die Making Upgrade Recruit Retrain 
e Machinist and Machine Tool 
Setting-—Up Retrain Upgrade Recruit 
e Machine-Tool Operators Upgrade Retrain Recruit 
e Welding and Flame Cutting Recruit Retrain (1) 
e Filing, Grinding, Buffing, 
Cleaning and Polishing Upgrade Recruit (1) 
FABRICATING, ASSEMBLING AND 
REPAIRING 
e Foremen Retrain Recruit Upgrade 
@e Machinery: Fabricating and 
Assembly Recruit Upgrade Retrain 
@e Electrical Equipment Contract 
Installing and Repair Upgrade Out Recruit 
e Indusry Machinery Mechanics 
and Repairmen Retrain Recruit Upgrade 
OTHER Recruit Retrain (1) 


(1) Only two steps mentioned. 
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5.4 Technology Impact on Skill Levels and Job Content 


Respondents were asked to rank the impact of new technologies on 
selected occupations for: 


8 skills required, 
6 time to achieve proficiency, and 
r) knowledge of firm's operations. 


The results are summarized in Table 14. Respondents expected the 
skill levels required to rise in all occupations except Materials 
Handling, Processing, metal shaping and forming, and filing, 
grinding, buffing, cleaning and polishing. The largest number of 
respondents expected an increase in skill levels in Managerial 
(80%), engineering technicians and technologists (71%), 
machinists and machine tool setting-up (72%), fabricating foremen 
(76%) and electrical equipment installing and repairing (81%). 


There was somewhat less concern about an increase in the time 
required to achieve proficiency, but firms did note this as 
follows: Managerial (55%), systems analysts and programmers 
(44%), and all the occupations in Fabricating, Assembling and 
Repairing (44 to 79%), with the exception of machinery 
fabricating and assembly. 


An increase in the required knowledge of firm's operation was 
anticipated in Managerial (80%), engineers (79%), engineering 
technicians and technologists (63%), systems analysts and 

computer programmers (76%), foremen in fabricating operations 
(64%) and electrical equipment installation and repair (60%). 


5.5 Training Costs and New Technology 


Machinery makers estimate that they currently spend the 
equivalent of 2 percent of labour costs in training. 
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However, small firms appear to spend nothing on training. The 
amount spent on retraining by medium and large firms is expected 
to rise from 3 percent in 1985 to about 4 percent in the 1990 to 
1995 period. Medium sized firms anticipate 30 percent of their 
training costs to new technology (up from 20 percent in 1984), 
while large firms anticipate 65 percent to new technology (up 
from 52 percent in 1984). 


In general, firms which make miscellaneous machinery and 
equipment expect to experience more skill shortages than 
surpluses over the next ten years. The most widely anticipated 
shortages are in Machining occupations and in industrial 
machinery mechanics and repairmen. These firms expect to 
overcome these shortages through recruiting, upgrading and 
retraining existing employees. Cases of oversupply will be dealt 
with mainly through attrition, retraining and lateral transfers. 
The cost of retraining is expected to increase slightly from 2 
percent to 2.3 percent of labour costs. Firms expect to see a 
marked increase in skill levels in many occupations. They also 
expect to see an increase in the required knowledge of the firm's 
Operations in a number of occupations. There is not a high 
degree of concern about the time required to achieve proficiency 
except in the skills devoted to installing and repairing 
electrical and industrial machinery and, to a lesser extent, in 
Managerial occupations. 
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6.0 LABOUR RELATIONS ENVIRONMENT 


This chapter discusses the labour relations environment in the 
industry. 


6.1 Industrial Relations Environment: Historical 


In the Machinery and Equipment Industry, 32 percent of the 36,904 
employees are unionized. The major unions include the United 
Steelworkers which represents 37 percent of the unionized 
employees, the International Association of Machinists 
(Machinists) which represents a further 28 percent and the United 
Auto Workers (Auto Workers) which represents 15 percent of the 
total unionized workers. There are an additional 18 unions 
representing the industry including the following with 50 or more 
employees and ranked in decreasing order: 


Independent Locals 

United Electrical Workers 

Sheet Metal Workers 

Plumbers 

Structural Iron Workers 

Technical Engineers 

Woodworkers 

Office and Professional Employees 
Communications and Electronics 


The major employers, as specified in Table 15, include the 
Outboard Marine Corp. of Canada based in Peterborough, Clark 
Equipment of Canada in St. Thomas, Dorr Oliver Canada Ltd. in 
Orillia, and Eaton Yale Ltd., Timberjack Division in Woodstock. 


Technological arrangements have only been specified in 6 out of 
the 17 major union agreements. The most common clause specifies 
that training arrangements be made by the employer for employees 
who are affected by new technology adoption. Other clauses 
include transfer arrangements, consultation and advance notice of 
a technological change. 
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TABLE 15 


INDUSTRIAL RELATIONS: MISCELLANEOUS MACHINERY AND EQUIPMENT MANUFACTURERS 


NUMBER OF MAJOR TECHNICAL CHANGE 
UNION MEMBERS EMPLOYER* LOCATION CLAUSE IN AGREEMENT 
UNITED 700 Outboard Marine Corp. of Peterborough Other. 
STEELWORKERS Canada Ltd. 
376 Dorr Oliver Canada Ltd. Orillia None. 
340 Canadian Timken Ltd. St. Thomas None. 
300 Otis Elevator Company Limited Hami1 ton Training, Transfer 
Arrangements. 
250 Standard-Modern Technologies York Borough Training, Transfer 
Arrangements. 
225 Black Clawson-Kennedy Ltd. Owen Sound None. 
MACHINISTS 475 Clark Equipment of Canada Ltd. St. Thomas None. 
318 Champion Road Machinery Ltd. & Goderich None. 
Gearco Ltd. 
261 Bata Engineering, Division of Batawa Training. 
Bata Industries Limited 
250 Cooper Energy Services Stratford None. 
210 Koehring Provincial Crane Niagara Falls None. 
UNITED AUTO 250 Caterpillar of Canada Ltd. Brampton & None. 
WORKERS Mississauga 
248 MTD Products Limited Kitchener Training. 
215 WABCO Equipment of Canada Paris None. 
Division of Wabco-Standard 
Inc. 
200 American Hoist of Canada Ltd. Brampton None. 
MOLDERS 354 Eaton Yale Ltd., Timberjack Woodstock Training, Advance Notice 
Division Consultation, Other. 
BOTLERMAKERS 250 Brown Boveri Howden Scarborough Consultation, Training. 


* Employee with a union agreement affecting 200 or more employees. 


total employees in the machinery and equipment industries. 


SOURCE: 


The unions listed above represent 44 percent of 


Collective Bargaining Agreements Systems, Ontario Ministry of Labour. 


Se 


6.2 Trends in Unionization 


The survey results reported in Table 16 indicate that firms with 
over 100 employees are more likely to be unionized than smaller 
firms. 60 percent of the firms are unionized, but only 33 
percent of small firms. About 37 percent to 44 percent of 
employees were unionized in 1984 and 1985 and this proportion is 
expected to drop back to the 36 percent to 37 percent range over 
the next 10 years. 


6.3 Technology Change Clauses 


Of the firms surveyed, 27 percent reported contracts with 
technology change clauses with all the small firms reporting not 
having any such clause. All the contracts call for advance 
notice, 67 percent call for consultation and make provisions for 
job security. and seniority rules (see Table 17). 


6.4 Management's Perception of Their Union's Position on New 
Technology 


Of the firm's reporting a union, 57 percent of the firms believe 
that the union accepts the need to adopt new technology. 
However, Chapter 3 indicates that firms do not consider union 
resistance to be a serious constraint on the adoption of new 
technologies. Firms did not offer much information about their 
perceptions of union concerns about the implementation of new 
technology. 


6.5 Nature of Worker Involvement in the Process of Technological 
Change 


Firms were asked whether they had a formal mechanism for worker 
participation in setting production and/or sales targets, 
improving productivity and/or quality, and adopting new 
technology. The following summarizes the survey results: 


=e56.= 


Se ee TABLE 16: MISCELLANEOUS MACHINERY AND SIC 315 
Results of EQUIPMENT MANUFACTURERS 


Question 14a,b,c 
SS Union Representation in Firms 


Of Firms with Union, 
Percent of Employment Unionized 
P@ remit) 00 | cc ee 


Firms Estimate Expected 
Firms by With (Union). aes ee ee ee 
Employment Size Representation 1984 1985 1990 1995 
Small (20-99) 33 8 8 6 5 
Medium (100-499) 86 56 57 55 53 
Large (500+) 100 44 17 aL 24 


Total Firms 60 44 37 37 36 


a ee 


® Only 31 percent of the firms have mechanisms for worker 
participation at the working group level and none have 
provision for participation at the division, plant or 
company level, 


& 37 percent have a mechanism for discussion with respect to 
improving productivity/quality, and 


® 30 percent have mechanisms for participation in the adoption 
of new technology. This includes 57 percent of medium sized 
firms, all large firms, but no small firms. 


The union leaders interviewed perceive even less consultation 
than the sample of firm's responses would suggest. 


6.6 Views on Involving Workers in Decisions on Adopting New 
Technology 


Management and union leaders were also asked to what extent and 
how should management involve workers in decisions regarding the 
adoption of new technologies. 


Firms were divided in their views on the extent of involvement. 
Approximately 63 percent favoured prior consultation, 16 percent 
favoured full involvement, while 24 percent favoured no 
involvement at all. 


Union leaders were unanimous in their view that advance notice 
would be desirable and one leader expressed a desire for full 
consultation and involvement at the design stage. 


In conclusion, between 37 percent and 44 percent of the employees 
in the Machinery and Equipment Industry are unionized, and firms 
anticipate that the rate will average 37 percent to 38 percent 
over the next 10 years. The majority of firms believe that their 
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union accepts the need for new technology and the union leaders 
interviewed confirm this. Only 31 percent of the firms have a 
mechanism for worker involvement in adopting new technology, and 
only 37 percent provide for worker involvement on issues dealing 
with productivity or quality. (Consultation is less prevalent 
among small firms than medium sized and large ones). About 63 
percent of the firms favour prior consultation, but only 14 
percent favour full involvement in decisions regarding the 
adoption of new technologies. 
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7.0 PLANNING FOR TECHNOLOGICAL CHANGE 


This chapter reports the survey results regarding questions related 
to planning for technological change. A summary of these results 
appears in Table 18. 


The respondents indicate that 63 percent of the industry makes use of 
a strategic plan, with firms employing 500 or more generally more 
likely to have plans than the smaller and medium sized firms. 


Human resource planning is less well established than capital 
investment planning for new technology with only 39 percent of the 
industry planning for future human resource needs compared to 53 
percent for capital investment. The firms' average planning horizon 
is about 5 years which is slightly longer than their anticipated 
payback period for new machinery and equipment. 


On average, these plans are only somewhat integrated, with the larger 
firms having more integration than either the medium or small firms. 
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These appendices are: 


Appendix Title Reference 
A Firm Employment Size Categories Part I 


Used in the Survey of the 
Machinery and Equipment 


Industry 
B Questionnaire and Part I 
Responses by Question Part III 
C Reliability of the Sample Part I 


D Historical Tables Part II 
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APPENDIX A 


FIRM EMPLOYMENT SIZE CATEGORIES USED IN THE SURVEY OF 
THE MISCELLANEOUS MACHINERY AND EQUIPMENT INDUSTRY 


Size Categories 


Size Categories Used to Weight and 
Used to Stratify the Sample Frame Report Survey Results 
Number of Employees Number of Employees 
20 - 49 
+} Smal] 20 - 99 
50 - 99 
100 - 199 
‘Lt Medium 100 - 499 
200 - 499 = 
500 - 999 = 
1000 - 1499 
1500 - 2499 Large 500 or more 
2500 - 4999 


5000 or more 
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MISCELLANEOUS MACHINERY AND EQUIPMENT INDUSTRY 


Number of Firms and Unions Responding by Question 


Question Firms Unions Question Firms Unions 
Question 1 1982-1983 ot 0 Question 12 a,b,c,d,e 10 0 
1983-1984 1 0 
1984-1985 11 0 
1985-1990 12 1 Question 13 = * 
1990-1995 12 1 
Question 2 * * Question 14 a 12 3 
b rl 2 
c 12 2 
Question 3 a,b,c 12 1 d 0 2 
Question 4 a,b,c 11 2 Question 15 a 9 3 
b 7 3 
Cc * * 
Question 5 a,b,c 11 2 d 8 3 
e 3 1 
f 3 1 
Question 6 a,b 11 1 g a 3 
Question 7 a 9 1 Question 16 a 12 3 
b 9 1 b 12 3 
Question 8 a 11 0 Question 17 a 12 0 
b 11 0 b 12 0 
c 11 0 
d 12 0 
Question 9 a 11 2 e ie 0 
b 11 2 f 12 ¢) 
c ta 2 
Question 18 a 12 0 
Question 10 a,b,c,d,e 10 0 b 12 0 
c 5 0 
Question 11 a,b,c, 12 2 d 12 0 
d 23 0 e 8 0 
e 2 0 t 9 0 
f 2 0 


* Data not used and therefore, number of responses not reported. 
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SAMPLE RELIABILITY 


The sample reliability is summarized with other sample and population 
characteristics in "Table 1". The sample was selected as a three 
stage stratified random sample. The purpose of this stratification 
was to reduce the error variance in the measurement of organization 
size by increasing the homogeneity of each group of organizations 
within each strata. 


The first stage consisted in creating two industry sectors (i.e. 
manufacturing and services). The second stage involved dividing up 
each industry sector into nine and fourteen industrial sub-classes 
respectively and according to Standard Industrial Classification 
codes (see Table 1). The third stage was to further stratify each 
SIC into three more homogeneous size groups: 


Manufacturing Sector Service Sector 
Small 20- 99 employees 20-199 employees 
Medium 100-499 employees 200-999 employees 


Large 500+ employees 1,000+ employees 


Exceptions to these three size groupings are as follows: 


ORGANIZATION 
SECTOR SIZE EXCLUSION 
Manufacturing Sector 
291 Iron & Steel Mills less than 500 


321 Aircraft & Aircraft Parts less than 50 


Service Sector 


701 Banks and Trusts less than 50 
721 General and Life Insurance Jess than 50 
735 Insurance Brokers less than 50 
909 Federal Government less than 500 
931 Provincial Government less than 200 


951 Local Government less than 500 
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Overall, the sample yields a relatively high reliability level in 
reflecting the employment level of those sectors surveyed. For 
instance for the Machinery and Equipment Industry the sample yields a 
minimum confidence level of about 99 percent with an associated 
allowable error of 5 percent. That is, we would expect that the 
estimated employment level for the sector has a 99 percent chance of 
being within + 5 percent of the actual employment level found in the 
frame. Or stated alternatively, if 100 independent random samples 
were drawn, in 99 of these samples we would expect to have an 
estimated employment level within + 5 percent of the actual 
employment level found in the sample frame. 
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HISTORICAL TABLES 


TABLESD a1 


MAJOR PRODUCTS OF THE CANADIAN 


MACHINERY AND EQUIPMENT INDUSTRIES 


VALUE OF SHIPMENTS 


Forestry and Sawmill Machinery 
Materials Handling Machinery 
(conveying, elevating, hoisting 


machinery and industrial trucks) 


Oil and Gas Field Equipment (includes 
production and pipeline equipment) 


Pulp and Paper Machinery 


Metal Working Machinery 
(including machine tools) 


Compressors, pumps, fans and ventilators 
Mining Equi pment 


Engines, Turbines and Parts 
(excludes electrical and marine) 


Mechanical and Hydraulic Power 
Transmission Equipment and Bearings 


Other Special Industrial Machinery and 
Equi pment 


Construction and Maintenance Equi pment 
Other Machinery and Equi pment* 


TOTAL 


IN 1981 
($ MILLIONS) 


685.7 


etait 


472.6 


426.8 


415.6 


374.8 
345.5 


Zid SoD 


268.3 


200.0 


183.8 


1307 63 


$5,825.0 


APPENDIX D 
Page | 


PERCENT OF TOTAL 
SHIPMENTS 


4.6 
3.4 


SV 


VARY 


100.0 


* Includes adjustments and estimate for small establishments not reporting in 


detail. 


NOTE: Details may not add to totals due to rounding. 


SOURCE: Statistics Canada, Machinery Industries, Cat.No. 42-214, Table 5. 
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TABLE D.3 
CENSUS OF ADVANCED TECHNOLOGIES IN CANADA 
DISTRIBUTION OF SHOPS WITH ADVANCED MACHINERY IN PLACE 
TOTAL NUMBER OF 
SHOPS IN CANADA ONTARIO AS A 
EQUIPPED WITH ONE PERCENT OF TOTAL 
OR MORE IN 1984 IN 1984 
Numerically Controlled Machine Tools 949 63 
Computer Assisted Design/ Computer 105 60 
Assisted Manufacturing Systems* 
Robotics** 50 66 
TOTAL SHOPS WITH ADVANCED MACHINERY 1,104 63 
TOTAL ESTABLISHMENTS IN SIC 315 *** 1,301 53 


* Twenty of the CAD/CAM systems are located in community colleges and technical 
institutes. : 


*k* Nine of the plants with robotics systems are operated by the auto industry. 


*k*k Data from Statistic Canada's Census of Manufacturers for 1981. 


SOURCE: Canadian Machinery and Metalworking, March, 1984, pp. 19, 10/7 and 112. 


Statistics Canada, Manufacturing Industries of Canada: National and 
Provincial Areas, Cat. No. 31-203. 
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OCCUPATIONAL INDICATORS: MISCELLANEOUS MACHINERY AND EQUIPMENT MANUFACTURERS 


RANKING BY RELATIVE STRENGTH 


GL. 


HeLa 


TOTAL INDUSTRY 


TWO DIGIT LEVEL 


MATERIAL HANDLING AND RELATED 

MACHINING AND RELATED 

PRODUCT FABRICATING, ASSEMBLING AND 
REPAIRING 

NATURAL SCIENCES, ENGINEERING AND 
MATHEMATICS 

PROCESS ING 

MANAGERIAL, ADMINISTRATIVE AND RELATED 


FOUR DIGIT LEVEL 


MATERIAL HANDLING AND RELATED 
Hoisting, n.e.c. 
Packaging, n.e.c. 
Material—-Handling Equipment Operators, 
Ne@.Co 
Other Material Handling and Related 


TOTAL 


MACHINING AND RELATED 
Machine-Tool Operating 
Filing, Grinding, Buffing, Cleaning 
and Polishing 
Metalworking - Machine Operators, n.e.c. 
Foremen, Metal Machining 
Foremen, Metal Shaping and Forming 
Welding and Flame Cutting 
Tool- and Die-Making 
Inspecting and Testing, Metal Machining 
Machinist and Machine-Tool Setting-Up 
Sheet—Metal Workers 


TOTAL 


NUMBER OF 
EMPLOYEES 


1981 


41,810 


950 
12,000 


7,985 


3,355 
L370 
4,085 


190 
190 


305 
1iS 


950 


i735 


445 
550 
410 
250 
3, 300 
920 
195 
3322) 
520 


12,000 


AVERAGE ANNUAL 
RATE OF CHANGE 


PERCENT, 1971-1981 


SNS) 


“-o 
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DANDNDNFLWOCO 
e 
ONFUN DOW LS 


wo 
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TABLE D.8 (con't) 


OCCUPATIONAL INDICATORS: MISCELLANEOUS MACHINERY AND EQUIPMENT MANUFACTURERS 
RANKING BY RELATIVE STRENGTH 


NUMBER OF AVERAGE ANNUAL 


EMPLOYEES RATE OF CHANGE 
1981 PERCENT, 1971-1981 
PRODUCT FABRICATING, ASSEMBLING AND 
REPAIRING 

Motor Vehicle Mechanics and Repairmen 125 (3.8) 
Other Mechanics and Repairmen, n.e.c. 145 C120) 
Other Fabricating and Assembling, Metal 

Products 585 (0.7) 
Motor Vehicle Fabricating and Assembling fhe 1.0 
Industrial, Farm and Construction Machinery 

Mechanics and Repairmen 985 1.9 
Engine and Related Equipment Fabricating 

and Assembling, n.e.c. 230 L939 
Other Product Fabricating, Assembling and 

Repairing 210 Zieh 
Electrical Equipment Fabricating and 

Assembling 440 2.8 
Foremen: Mechanics and Repairmen, n.e.c. 170 6.6 
Inspecting and Testing, Fabricating and 

Assembling, Metal Products 495 8.2 
Painting and Decorating, Except 

Construction 420 8.8 


Industrial, Farm, Construction and Other 
Mechanized Equipment and Machinery 


Fabricating and Assembling Toto 8.9 
Foremen, Fabricating and Assembling, Metal 

Products, n.e.c. 960 9.0 
Electrical and Related Equipment 

Installing and Repairing, n.e.c. 250 12.1 


Occupations in Labouring and Other Elemental 
Work, Fabricating and Assembling Metal 
Products, n.e.c. 270 12.9 


TOTAL 7,985 3.8 


TABLE D.8 (con't) 


OCCUPATIONAL INDICATORS: MISCELLANEOUS MACHINERY AND EQUIPMENT MANUFACTURERS 


RANKING BY RELATIVE STRENGTH 


NATURAL SCIENCES, ENGINEERING AND 
MATHEMATICS 


Draught sman 

Industrial Engineers 

Mechanical Engineers 

Systems Analysts, Computer Programmers 
and Related 
Architectural and Engineering 
Technologists and Technicians 
Supervisors, Other Occupations in 
Architecture and Engineering 


TOTAL 


PROCESS ING 


Moulding, Coremaking and Metal Casting 
Metal Heat-Treating 

Foremen, Metal Processing and Related 
Metal Processing and Related, n.e.c. 


TOTAL 


MANAGERIAL, ADMINISTRATIVE AND RELATED 


Occupations Related to Management and 
Administration, n.e.c. 

General Managers and Other Senior 
Officials 

Purchasing Officers and Buyers, Except 
Wholesale and Retail Trade 

Accountants, Auditors and Other 
Financial Officers 

Purchasing Management 


Other Managers and Administrators, n.e.c. 


Sales and Advertising Management 
Production Management 

Personnel and Industrial Relations 
Management 

Financial Management 


NUMBER OF 


EMPLOYEES 


900 
530 
835 
180 
510 
115 
3,355 
220 
120 
1 ) 
520 


5370 


170 
360 
315 


745 
205 
410 
605 
705 


135 
145 


Management: Natural Sciences, Engineering 


and Mathematics 


TOTAL 


( ) Indicates decline 
Details do not add to totals as all occupations are not included. 
Census data, Ontario Ministry of Labour 


NOTE: 
SOURCE: 


190 


4,085 
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AVERAGE ANNUAL 
RATE OF CHANGE 


PERCENT, 1971-1981 


(3.2) 
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